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Summary Page
TOTAL MAXIMUM DAILY LOAD (TMDL)

Metals, Pathogens and Turbidity
In the Hurricane Creek Water shed

Under the authority of Section 303(d) of the Clean Water Act, 33 U.S.C. 1251 et seq., asamended by the

Water Quality Act of 1987, P.L. 100-4, the U.S. Environmental Protection Agency is hereby proposing

TMDLsfor metds, pathogensand turbidity for listed watersin the Hurricane Creek Watershed in Alabama.
The listed waterbodies in the watershed are;

Hurricane Creek
Little Hurricane Creek
North Fork Hurricane Creek.

Thecdculated dlowableloads of metds, pathogensand turbidity that may comeinto the identified ssgments
of the Hurricane Creek Watershed without exceeding the applicablewater quality standards are provided
below:

North Fork Hurricane Creek Aluminum
Water shed (pounds/year)
Badine 76,140
TMDL 19,000
Percent Reduction 75%
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Little Aluminum Arsenic Copper Total Iron Fecal
Hurricane | (poundslyr.) | (poundsfyr.) | (poundslyr.) | Chromium |(pounds | Coliform
Creek (poundslyr.)| yr.) L oad
Water shed (counts/100

ml * flow)
Basdine 24,990 141 154 153 2120 | 8,960,000
TMDL 10,000 NA 62 NA 1480 | 1,800,000
Percent 60 NA 60 NA 30 80
Reduction
LittleHurricane| Aluminum TSS Iron Fecal Coliform
Creek (poundslyr.) | (poundsiyr.) (pounds/yr.) Load
Watershed (countg/100 ml * flow)
Badine 319,362 9,550 240,000 1,030,000,000
TMDL 9,000 6,880 204,000 300,000,000
Percent Reduction 60 30 15 70
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1 Introduction

Section 303(d) of the Clean Water Act (CWA) as Amended by the Water Quality Act of 1987, Public
Law 100-4, and the United States Environmenta Protection Agency’s (USEPA/EPA) Water Quality
Planning and Management Regulations [Title 40 of the Code of Federal Regulation (40 CFR), Part 130]
require each State to identify those waters within its boundaries not meeting water quality standards
gpplicableto thewater’ sdesgnated uses. Totd maximum daily loads (TMDLS) for dl pollutants violating
or causing violation of gpplicable water quality standards are established for each identified water. Such
loads are established at levels necessary to meet the gpplicable water quality Sandardswith consideration
givento seasond variationsand marginsof safety. The TMDL process establishesthe dlowableloadings of
pollutants or other quantifiable parameters for awater body, based on the reationship between pollution
sources and in-stream water quality conditions, so that states can establish water quality-based controlsto
reduce pollution from both point and nonpoint sources and restore and maintain the quaity of their weater

resources (USEPA, 1991).

Alabama’'s 1998 Section 303(d) list identified three waterbodiesin the Hurricane Creek watershed as not
supporting their designated uses due to metals, pathogen, and/or turbidity impairments.

This TMDL is being developed pursuant to the 1998 Alabama 303(d) list and the Consent Decree and
Settlement Agreement in the Alabama TMDL lawsuit that requires TMDL s to be developed for dl waters
on the State’ s 303(d) List according to certain conditions prescribed in the Consent Decree and Settlement
Agreement.

Hurricane Creek is located entirely in Tuscaloosa County in north-central Alabama. The creek’s
approximate 116-square mile (74,329 acre) drainage area is represented by the Hurricane Creek
watershed (See Figure 1). The headwaters of the Hurricane Creek watershed form in Tuscal oosa County
and flow in awesterly direction for gpproximatdy 31 miles until the stream’s confluence with the Black
Warrior River north of the City of Tuscaoosa. The mgor tributaries to the main slem are the North Fork
Hurricane Creek, Little Hurricane Creek, Kepple Creek, and Cottondale Creek.

The watershed is located within the outcrop of the Pottsville Formation of Pennsylvanian age, which
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contains cod seams that have been extensively mined, producing surface water pollution and acid mine
drainage problems (Geologica Survey of Alabama, 1999). Thewatershed isdominated by forested lands
and areas disturbed by coal-mining activities (USEPA, 2000). Mined aress include active and inactive
facilities as well as abandoned sites. Other land usesin the watershed include Slviculture, and to alesser
extent, agriculture, industria development, and residentia development. The watershed' s population is
widdy didributed throughout smdl towns and rurd communities (Environmental Health Department,
persona communication 2001); the largest towns in the watershed include Vance, Brookwood, and the
outskirts of the City of Tuscaloosa.

2 Problem Definition

Three waterbodies in the Hurricane Creek watershed have been included on Alabama s1998 303(d) list
dueto metds, pathogen, and/or turbidity impairments (See Table 1). Theselisted waterbodiesincludethe
entire main-stem of Hurricane Creek and two of its tributaries, North Fork Hurricane Creek and Little
Hurricane Creek. The metalsimpairments, which include auminum, arsenic, chromium, iron and copper,
have been attributed by the State to acid mine drainage (AMD). The turbidity imparments have been
attributed to mining, silviculture, and resdential development. The pathogen impairmentsare likely caused
by nonpoint sources in the watershed such as cattle in the stream and failing septic systems.

Table1: 303(d) Listed Waterbodies and | mpair ments

Listed Segment ID Stream Name Length Designated |Impairments Sources
(mi) Use
AL 03160112-120 01 [Hurricane Creek 31.4 Fish & Aluminum, Surface mining-
Wildlife Pathogens, Turbidity, |abandoned, Land
Iron development
AL 03160112-120 02|Little Hurricane Creek Fish & Aluminum, Arsenic, [Surface mining-
10 Wildlife Copper, Chromium, |abandoned
Pathogens, Iron
AL 03160112-120 03|North Fork Hurricane 6.4 Fish & Aluminum Surface mining-
Creek Wildlife abandoned
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Figure 1: Location Map

3 Applicable Water Quality Standard

Alabama’'s water quality standards, Chapter 335-6-10 Water Quality Criteria, (ADEM, 2000) have
defined water quality criteria for surface waters as a numeric congtituent concentration or a narrative
satement representing aquality of water that supports one or more designated uses of thewaterbody. All
listed waterbodiesin the Hurricane Creek watershed have been designated as having afish and wildlife use.
Metas and feca coliform bacteria are given numeric criteria under the fish and wildlife use designation
category (SeeTable2). The State of Alabamadoesnot currently have numeric water quality standardsfor
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auminum and iron. Therefore, in the case of duminum and iron, EPA hasinterpreted Alabama s narrative
gandard through the use of thefederd water quality criteriawhich are presented below. Hurricane Creek
is dso listed for pathogens, but water quality criteria for pathogens do not exigt, therefore, the narrative
standard using feca coliform bacteria as a pathogen indicator has been interpreted by EPA for useinthis
TMDL. Fecd coliform will be referred to throughout the rest of this report to represent the pathogen
impairment. Turbidity isaso given numeric criteriaunder the fish and wildlife use designation category, but
background levels of turbidity need to be determined to apply the criterion.

Table2: Applicable Water Quality Standardsand TMDL Targets

Fish and Wildlife
Par ameter Acute® Chronic®
750 87
Aluminum, Totd (ig/L)
Arsenic, Trivdent (ig/L) | 360 190
Copper, Tota (ig/L) 9.2* 6.5*
Chromium, Trivaent 984* 117+
(iglL)
Iron (mg/l) 1.0

H Bacteria of the fecal coliform group shall not exceed a geometric mean of 1,000/100 mL; not to
F&d COl |form° exceed 200/100 mL max geometric mean June-September; nor exceed a maximum of
2,000/100 mL in any sample. The geometric mean shall be calculated from no less than five
samples collected at a given station over a 30-day period at intervals not less than 24 hours.
There shall be no turbidity of other than natural origin that will cause substantial visible
contrast with the natural appearance of waters or interfere with any beneficial uses which they
Turbi d|tyC serve. Furthermore, in no case shall turbidity exceed 50 NTU above background.
Background will be interpreted as the natural condition of the receiving waters without the
influence of man-made or man-induced causes. Turbidity caused by natural runoff will be
included in establishing background levels.

Source:ADEM, 2000; USEPA, 1999

®One hour average concentration not be exceeded more than once every three years on the average,

® Four-day average concentration not to be exceeded more than once every three years on the average,

“Not to exceed

*Hardness of 50 mg/I
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4 Source Assessment

Thissection identifiesthe potentid sources of duminum, arsenic, chromium, copper, iron, fecd coliform, and
turbidity in the Hurricane Creek watershed. A wide range of data sources were used to identify potentia
sources and to characterize the relationship between point and nonpoint source discharges and in-stream

response a monitoring stetions.

4.1 Data Inventory

A widerange of dataand information were used to characterize thewatershed. The categoriesof dataused
include physiographic datathat describe the physica conditionsof the watershed, environmental monitoring
data thet identify potential pollutant sources and their contribution, and in-stream weter quaity monitoring
data. Table 3 shows the various data types and data sources used in thisinventory.

Table 3: Data and Information I nventory

Data Category | Description Data Sour ce(s)
Watershed Land Use (MRLC) (mid 1990s) USGS
Physiographic Abandoned Mining Coverage Alabama Abandoned Mine
Data Land Reclamation Divison
Stream Reach Coverage Reach File, Verson 3 USEPA’sBASINS
Westher Information Nationd Climatic Data
Center
Environmentd NPDES Data ADEM
Monitoring Data | Permitted Mining Data Alabama Surface Mining
Commisson
Discharge Monitoring Report Data Alabama Surface Mining
Commission
303(d) Listed Waters ADEM
Water Qudity Monitoring Datafor 11 Sampling EPA STORET and ADEM
Sations

4.2 Stream Flow Data

There are three USGS flow gagesin the Hurricane Creek watershed. Flow data from two of these
gages were used to support aflow analysis for the watershed.
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4.3 Nonpoint Sources

In order to characterize the contributing nonpoint sources in the Hurricane Creek watershed, the nonpoint

sourceswere classified into threemgor categories: metals sources, feca coliform sources, and turbidity sources

4.4 Metals Sources

Nonpoint sources represent contributions from diffuse, non-permitted sources. Based ontheidentification of a
number of abandoned mining sitesin the Hurricane Creek watershed, abandoned minelands (AML) representa
critical nonpoint source. Abandoned mines can contribute significant amounts of acid mine drainage, which
causes|ow pH and high meta's concentrationsin surface and subsurface weater in areas where mining activities
are or once were present. Because AMLsare present in the Hurricane Creek watershed in such abundance,
nonpoint source contributions were grouped for assessment into two separate categories: AML and other

nonpoint sources.

The metalsimpairments in the Hurricane Creek watershed are mainly caused by acid minedrainage (AMD) in
thewatershed. Acid minedrainage occurswhen surface and subsurface water percol atesthrough cod bearing
mineras containing high concentrations of pyrite and marcasite, which are crystdlineformsof iron sulfide. Itis
these chemicd reections of the pyrite which generate acidity inwater.  Acid minedrainageisin turn related to
the geology of thewatershed and its surrounding area. Background information on the geology of thewatershed
and the chemica processes affecting mineral s associated with the geol ogic formationsisessentid in determining
sources of pollutants to the impaired water bodies.

441 Hurricane Creek Geology

Geologicdly, the Hurricane Creek watershed is composed primarily of clays, sands and limestones of the
Tuscaloosa Group. The rest of the watershed is composed of the Upper Pottsville Formation of the
Pennsylvanian age. Thisleve of the Pottsville Formation is composed of sandstones, shaes (mudstones) and
large discontinuous cod beds. Theareaof the Hurricane Creek watershed covered by the Pottsville Formation
ispart of the Warrior Cod Fiedld. The cod bedsin this area have been enriched over time by adiverse group
of trace e ementsand metal sincluding arsenic, copper, iron, and pyrite (USGS: MR- 2357, 2000). Theaverage
concentration of arsenic in Alabama cod (72 parts per million (ppm)) is three times higher than the nationa
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average (24 ppm). The Warrior Coa Field has some of the highest arsenic concentrations in Alabamawith
many observed concentrations above 200 ppm (USGS: MF-2333, 2000).

4.4.2 Acid Mine Drainage (AMD)

AMD occurs when surface and subsurface water percolates through cod bearing minerds containing high
concentrations of pyriteand marcadite, which are crygdlineformsof iron sulfide (FeS; ). Inaddition, sulfidesof
copper and arsenic will undergo smilar geochemical reactionsresulting in the contribution of toxic metd ionsinto
mine wastewater. Depending on geologicd factors, the metals found in mining waste may include arsenic,
copper, chromium, and aduminum as well as other metds (Environmenta Mining Council of British Columbia
2001)

4.4.3 Abandoned Mine Lands (AML)

There have been both surface and degp mining activities in the Hurricane Creek watershed and consequently
numerousAML siteswhich produce AMD flows(ASMC, 2001) (SeeFigure 2). Dataregarding AML ditesin
the Hurricane Creek watershed were compiled from GIS coverages provided by the Alabama Surface Mining
Commission (ASMC) and personal communication with Larry Barwick from the Alabama AML Reclamation
Divison. Information regarding the abandoned minesin the Hurricane Creek watershed ispresented in Table 4.

4.4.4 Permitted Mining Point Sources

Mining related point source discharges, from deep, surface, and other mines, typicaly contain high
concentrations of metals. Consequently, mining related activities are commonly issued discharge permits for
these parameters. The Alabama Surface Mining Commission provided aspatial coverage of the mining permit
data The coverage includes both active and inactive cod mining facilities.

Cod mining operationstypicaly have permitslimitsfor tota iron, totd manganese, total suspended solids, and
pH (See Table 5). There are atotal of 2 active and 49 closed or expired mining discharge permits in the
Hurricane Creek watershed. The mining facilities are located mainly in the northern portion of the watershed,
with some facilities located aong Hurricane Creek and Kepple Creek (See Figure 3). A completelidting of
mining permits in the Hurricane Creek watershed is located in Hurricane Creek Watershed Modeing Report
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(See Appendix A).

Table4: Abandoned Mine Areas

Area Mining Reclaimed /
Problem Area Number |(acres) |Features Unreclaimed |Problem Area Name
ALO0O00012SGA 43 Spoil area U KLONDIKE EAST
ALOOOO013CIA/SGA/RM
A 20 Spoil area R FLEETWOOQOD
ALOOO026RMA/SGA  |153 Spoil Area R KLONDIKE, WEST
ALO0O0029SGA 23 Spoil Area R HOWTON, SOUTH
NORTH ALABAMA
AL000043SGA 240 Spoil Area U JUNCTION E
AL000172SGA unknown (3 portals R CEDAR COVE
AL000172SGA unknown |14 mine openings |U CEDAR COVE
AL000476SGA unknown {46 mine openings (R TUSCALOQOSA, EAST
AL000607SGA 16 Spoil area R DUDLEY
ALOO0619SGA 20 Spoil area U CEDAR COVE, WEST
AL000710SGA 184 Spoil area HANNA MILL CREEK
ALO00720RUA/SGA |40 Spoil area R/U FLEETWOOD, NORTH
ALO000841CIA 10 Spoil area R ALCO
Table5: Typical permitted mining limits
Parameter Daily Daily Daily Maximum
Minimum Average
Iron, Total (mg/L) N/A 3.0 6.0
Manganese, Total (mg/L) N/A 2.0 4.0
Total Suspended Solids (mg/L) N/A 35.0 70.0
PH 6 N/A 9
Flow Instantaneous, determine at time of sample collection
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4.4.5 Other Nonpoint Sources

The predominant land uses in the Hurricane Creek watershed were identified based on the USGS' s Mullti-
Resolution Land Characterization (MRL C) land use data (representative of themid-1990's). According to the
MRLC data, the mgor land usesin the watershed are forest land, which constitutes approximately 67 percent
of thewatershed area. In addition to forest land, other land uses which may contribute nonpoint source metds

loads to the receiving streamsinclude barren and urban

land. The land use digtribution for the Hurricane

10
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Creek watershed is presented in Figure 4. Because of the cod fieldsin the watershed, concentrations of metals
are high in the watershed. 1t islikely that higher metas loadings are contributed by barren, harvested, strip
mined, or agricultura land due to the fact that runoff and eroson potentia isgrester for theseland usesand the
metals can be associated with the sediment.

A Reaoh File, V3

Lanud Use

I Wrisan

I Bairen or Mining
Transitional
Rgricultire - Gropland

[ Agriculture - Pasture

I Upland Sheuls Lol
Grass Lamnd
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Map Projection &lhers Equal &rea, GRS 80 ey Fr—

Figure4. Land usein theHurricane Creek Water shed

45 Fecal Coliform Sources

The Alabama water qudlity criteria for pathogens are  based on fecd coliform bacteria as an indicator

11
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organism. Comparison of feca coliform levels a weater quality station H-1 to smulated flow data (observed
flow datawere not availablefor this particular time period) at the corresponding time showsthat feca coliform
concentrations are present in relatively high concentrations a both high and low flow conditions, indicating that
there may be a number of sources contributing to fecal coliform impairment in the watershed. Nonpoint wet
weather sources of fecd coliform bacteriaaretypicaly separated into urban and rurd components. Largeareas
of paved impervious surfacestypicaly characterize urban settings. Important sources of feca coliformloadsin
urban areas are storm runoff from impervious and pervious aress, failing septic tanks, illicit discharges, and
lesking sanitary sewer systems. In rurd settings, the amount of imperviousareaisusudly much lower, resulting
in greeter infiltration of precipitation and lessrunoff. Sources of fecd coliform in rurd areas may include runoff
from fidlds receiving land gpplication of anima wastes, runoff from concentrated animal operationsand grazing
land, contributions from wildlife, cattle in the stream, and failing septic tanks. No concentrated animal
operations where identified as being present in the watershed. Three minor domestic waste point sources are
present and contribute asmall feca coliform discharge concentration of 200 counts per 200 ml.

The Hurricane Creek watershed was evauated to identify and quantify sources of bacteria within the
watersheds of thelisted segments. Theidentified potentia nonpoint sourcesof fecd coliform becteriawithinthe
watersheds of the listed segmentsinclude:

Runoff from pasturdand with grazing livestock
Runoff from cropland

Falling septic systems

Wildlife contributions

Cattle in streams

Runoff from resdentid and urban aress

Three minor point source discharges

45.1 Grazing Livestock

Grazing cattle and other agricultural animas deposit manure and, therefore, fecd coliform on theland surface,
whereitisavailablefor washoff and delivery to receiving water bodies. Although specificinformationregarding
agricultural management practices and activities are not readily avalable, ADEM keeps a database of
agricultura and land use information provided by the various Soil and Water Consarvation Didricts within the
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State. Theinformetion in the database is based on the Agriculturd Census. Datafrom ADEM’ s agricultura
database provided estimates of livestock in the Hurricane Creek watershed. Totd pastureland within the
watershed was provided by the MRL C land use coverage. Thelivestock counts and pasture areaswere used
to determine livestock dengties (e.g., number of cows per acres of pastureland) for the watershed, assuming

livestock are evenly distributed over pasture area.

Table6: Total Livestock Countsfor the Hurricane Creek Water shed

Cattle Hogs Chickens
580 36 186,480
45.2 Failing Septic Systems

Septic systems are common in unincorporated portions of the watershed and may be direct or indirect sources
of bacteria pollution via ground and surface weters. A high percentage of the citizensin the Hurricane Creek
watershed rely on septic systems for wastewater trestment (Tuscaloosa Environmental Hedlth Department,
2001). ADEM provided the numbers and failure rates in the Hurricane Creek watershed. Ongite septic
systems have the potentid to deliver feca coliform bacterialoads to surface waters due to system failure and
mafunction. The number of septic systemsin the Hurricane Creek watershed was provided by ADEM, but the
Spatid ditribution of septic tanksisnot known. For modeling purposes, spatid distribution was assumed to be
partidly corrdlated with areas of low-intendty resdentid land. Fifty percent of the septic sysems in the
watershed were distributed based on the location of low-intengity residentid land use areas and theremaining 50
percent were distributed evenly throughout the watershed (based on dendity) to account for individual homes

and businesses not represented in the low-intensity resdentid land use coverage.

After estimating the number of septic systems per watershed, the number of failing systems per sub watershed
was determined in order to ca culate bacterialoading. ADEM (2001) estimatesthe septic system failureratein
the Hurricane Creek watershed to be approximately 10 percent. It was assumed that faling systems are
digtributed evenly throughout the watershed area.

453 Wildlife

Wildlifeisanother potential source of fecal coliform loading to receiving weter bodies. For modeling purposes,
the deer population is assumed to represent the wildlife contribution, Snce population data for other wildlife
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species in the watershed was not provided. It isaso assumed that deer habitat within the watershed includes
forest, cropland, pasture, and wetland land uses. Typicd estimates for distributions of deer within the region
were provided by the Alabama Department of Conservation, Divison of Wildlife and Freshwater Fisheries
(2000). Two different dengities (deer per square mile) were available for the watershed, representing different
management areas. The provided dengtieswere gpplied to deer habitat areas within the watershed to estimate
population counts by subwatershed. An average density (15 deer/mi?) was applied to the forest, cropland,

pasture, and wetland areas.

454 Cattlein the Stream

ADEM'’ s Agriculturd Database provided information stating thet livestock commonly have accessto streams.
When cattle are not denied access to stream reaches, they represent amagjor potentia source of direct feca

coliformloading to the stream. To account for the potentia influence of cattleloads deposited directly in stream
reacheswithin thewatersheds, feca coliformloadsfrom cattlein streamswere ca culated and characterized asa
direct source of loading to the stream segments. To determine the number of cows in the stream at any time,
certain assumptions were made based on discussions with agricultura agencies in the southeast.  For this
TMDL, it was assumed that 10 percent of the cowsin the watershed have accessto streams; that 7 percent of
those cows are in or around the stream at any given time; and that 5 percent of those cows in the stream are

actudly depodting manure in the stream reach a any giventime.

4.6 Turbidity Sources

Thirty five percent of the 241 turbidity observations at water quaity station H-1from 1/13/76 to 12/9/96
were exceeding the water quality criterion based on a background turbidity concentration of 13 NTU that
was used for listing on the 1998 303(d) list. Turbidity is measured in NTUS, not a concentration, so another
parameter that is measured as a concentration must be used to represent turbidity loadings in the watershed.
Turbidity can be an indicator of high levels of suspended solids or of high tota dissolved solids caused by
high metd levesin the watershed. Controls for the total dissolved solids will be accomplished by controlling
the high meta's concentrations and a TMDL for TSS will be completed to address the excess sediment.

Tota suspended solids (TSS) is used as the turbidity indicator in this project based on the assumption that
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sources of turbidity in the watershed are sediment loadings from the large amounts of disturbed mining land
aswdl as urban/resdentid land, unpaved roads, and silviculture.  Turbidity tends to be highest in the oring
and appears to be corrdated with high runoff and erosion from disturbed land and iron precipitates formed
by AMD. Mining, slviculture, and urban/resdentia land have been identified as the most likely contributors
of sediment and turbidity to the Hurricane Creek watershed based on water quality data analysis and
literature on the Hurricane Creek watershed. The urbanization and paving of large areas of the watershed
can result in dramatic increases in sormwater runoff, which leads to periodic high flows that erode stream
banks and contribute increased amounts of sediment and turbidity to the creek. These nonpoint sources are
extremdly difficult to pinpoint, measure, and control, but they are a possible cause of degradation of the
habitat and the biologica indicators measured in the Hurricane Creek basin. (Appendix B)

4.6.1 Agricultural Land

Agriculturd runoff from cropland and pasture can often contribute increased pollutant loads to awater body
when poor farm management practices dlow soilsor anima waste to bewashed into the stream, increasing in-
stream sediment levels. Based on the MRLC land use coverage, the cropland percentage in the impaired
watersheds ranges from 0 to 14.5 percent. When hay/pasture and cropland are combined, the percentage of
agricultura land ranges from O to 32.7 percent.

46.2 Urban/Residential Areas

Urban and residentia areas are represented in the MRLC land use coverage by the “urban” land use (See
Figure 4). Sediment from nonpoint sources may be carried into streams through surface runoff and through
eroson from unpaved areas and congtruction Stes. Paved and unpaved roads are potentia sources of sediment
in populated areas and in some rura areas where logging occurs. Unpaved roads have been indicated by
ADEM to be a potential source of TSS to the watershed. The area of unpaved roads was determined by
assuming that the unpaved roads are gpproximately 1/3 of the area of the paved roads. The width assumed for
unpaved roads in the watershed was 10 feet. (Appendix A)

4.6.3 Permitted Non-mining Point Sources

Data regarding nortmining point sources were retrieved from ADEM. The non-mining point sources in the
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Hurricane Creek watershed typicdly do not discharge significant amounts of metas and hence do not have
permit limitsfor these pollutants. Therearethree permitted municipa facilitiesinthe Hurricane Creek watershed
permitted to discharge total suspended solids (TSS) and have fecd coliform levelsin their discharge. These
three sources are included as potentid sources of turbidity and feca coliform to the watershed. Table 7

presents the facility permit information. Feca coliform levels were assumed to be 200 counts per 100 m.

Table 7 : Permitted non-mining point sources

NPDES Facility Name Status | Receiving Water TSS | Design Flow
Number body Permit (cfs)
Limit
(mglL)
AL0050652 Brookwood High Active Tributary to 90 0.026
School Hurricane Creek
AL 0050695 Holt Elementary Active | Unnamed Tributary 90 0.03
School to Hurricane Creek
ALO0057517 Brookwood Shdll Active | Unnamed Tributary 90 0.01
Truck Stop to Hurricane Creek

Disturbed areas covered by the Alabama General Stormwater permit aso have the potential for TSS
discharges. Sincethese dtesaretransgent in natureand dischargein responseto rainfal, they arehandled as

disturbed areas in the non point source andysis.

5 EPA Region 4 and ADEM Biological and Habitat Data and

Information

A summary of the available biologica and habitat data for the Hurricane Greek watershed is provided
below. A detalled assessment of this datais contained in Appendix B.

Macroinvertebrate communities at five steswithin the Hurricane Creek watershed were assessed in 1996
by ADEM during an intensve survey of water quality conditions (1996b). An assessment of aguatic
macroinvertebrate fauna was aso conducted in the North Fork of Hurricane Creek during the 1997
Nonpoint Source Screening Assessment of the Black Warrior River Basin (ADEM 1999). The Alabama
Geologicd Survey assessed fish communities at Sx Steswithin thewatershed in 1998. These assessments
generdly indicated that the North Fork Hurricane Creek was severely impaired based on the community
gructure of the macroinvertebrate assemblages. ADEM identified Hurricane Creek as a priority sub
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watershed for further ecologica evauation as a result of these findings.

In April 2000, EPA sampled thirteen sampling stationsto conduct rapid bioassessment studiesin Hurricane

Creek, Little Hurricane Creek, North Fork Hurricane Creek, and mgor tributaries (Kepple and Cottondde

Creeks). There was not an established ecologicd reference site in the Shde Hills ecoregion. However,

following asuggestion by ADEM, Wolf Creek was sampled asapossiblereference sitefor this ecoregion.

Asarealt of these studies, it was determined that Sx stationsidentified in Table 8 do not fully support the

water quality classfication of Fish & Wildlife compared to thereference Site based on the macroinvertebrate

communities.

Table8. Comparison of ADEM 1996 and 1997 macr oinvertebrate data to U.S. EPA macroinvertebrate data collected

in 2000.
2000 U.S. EPA Macroinvertebrate Data
Station #EPT Habitat Conductivity Rating
NFHT-1 4 good 700 pmhos/cm impaired
HCRT-2 good 424 umhos/cm good
HC-2 (same as good 284 pmhos/cm good
HCRT-3)
H-1 8 good/fair 221 ymhos/cm impaired
1996 and 1997 ADEM M acr oinver tebrate Data
Station #EPT Habitat Conductivity Rating
NFHT-1 3 good/fair 1528 pmhos/cm severely impaired
1997
HCRT-2 8 good 1697 umhos/cm dlightly impaired
1996
HCRT-3 8 good 624 umhos/cm dlightly impaired
1996
H-1 7 good 579 umhos/cm moderately impaired
1996

6 Model Development
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Egtablishing the rdationship between the in-stream water qudity targets and source loadingsis a critica

component of TMDL development. It dlows for evauation of management options that will achieve the
desired sourceload reductions. Thelink can be established through arange of techniques, from quditative
assumptions based on sound scientific principles to sophigticated modeling techniques. The objective of

mode development isto present the approach taken to devel op the linkage between sources and in- stream
responsesfor TMDL development inthe Hurricane Creek watershed. Appendix A (TheHurricane Creek
Watershed Modding Report) containsthe detalled information on the mode deve opment for the Hurricane
Creek Watershed.

6.1 Model Framework

Numeric criteria, such as those applicable here, require evauation of magnitude, frequency, and duration.
Thresholds of anumeric measure are often eva uated for frequency of exceedence (e.g., not to exceed more
than once every 3 yearson average). Acute standardstypically require evauation over short time periods
and violaions may occur under variable flow conditions. Chronic criteria require the evauation of the
response over afour-day averaging period. Thefeca coliform criteriaare presented as either ageometric
mean using a minimum of 5 consecutive samples over a 30-day period or an ingtantaneous maximum

gandard. The gpproach or modding technique must permit representation of in-stream concentrations
under avariety of flow conditionsin order to eva uate critica periodsfor comparison to chronic and acute

criteria

The appropriate gpproach must aso congder the dominant processes regarding pollutant loadingsand in-
sream fate. For the Hurricane Creek watershed, primary sources contributing to meta's, pathogens, and
turbidity impairments include an aray of nonpoint or diffuse sources as well as discrete point
sources/permitted discharges. Loading processesfor nonpoint sourcesor land-based ectivitiesaretypicdly
rainfdl-driven and thusrel ate to surface runoff and subsurface dischargeto astream. Permitted discharges

may or may not be dependent on rainfall; however, they are controlled by permit limits.

Key in-stream factorsthat must be considered include routing of flow, dilution, transport, and fate (decay or
transformation) of metas, pathogens, and turbidity. In the stream systems of the Hurricane Creek
watershed, the primary physical driving processisthe trangport of metals by diffuson and advection inthe
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flow. Significant chemica processes are the speciation and precipitation of metals followed by sediment
adsorption/desorption and redox reactions related to the precipitation reactions.  Significant in-stream
processes affecting the trangport of fecd coliform and sediment include fecd coliform die-off, and
deposition and resuspension of sediments.

Based on the considerations described above, analysis of the monitoring data, review of theliterature, and
past metas, pathogens, and turbidity modeling experience, the Loading Simulation Program C++ (LSPC)
was used to represent the source-response linkage in the Hurricane Creek watershed. LSPC is a
comprehendve datamanagement and modeling system that is capable of representing loading from nonpoint
and point sources found in the Hurricane Creek watershed and smulating in-stream processes. LSPCis
based on the Mining Data Andysis System (MDAYS), with modifications for non-mining applicaions.
MDAS was developed by EPA Region 3 through mining TMDL applicationsin Region 3. MDAS has
been used inmining TMDL development for the Tygart Vdley River, MonongahdaRiver, and Sony River
inWest Virginia (USEPA, 20004).

6.2 Loading Simulation Program C++ (LSPC) Overview

LSPC is a system designed to support TMDL development for areas impacted by nonpoint and point
sources. LSPCisaso capable of supporting TMDL development for pollutants not related to AMD, such
asfecd coliform and sediment.

The most critical component of LSPC to TMDL devel opment isthe dynamic watershed model, becauseit
providesthe linkage between source contributionsand in-stream response. The comprehensive weatershed
modd isused to amulate watershed hydrology and pollutant trangport aswel as stream hydraulicsand in-
sream water qudity. It is cgpable of amulating flow, sediment, metals, nutrients, pesticides, and other
conventiona pollutants, aswell astemperature and pH for pervious and impervious|ands and waterbodies.

LSPC was configured for the Hurricane Creek watershed to smulate the watershed as a series of

hydrologically connected sub watersheds. Configuration of themodd involved subdivison of the Hurricane
Creek watershed into modeling units and continuous Smulation of flow and weater qudity for these units
usng meteorologicd, landuse, point source loading, and stream data.  Specific pollutants that were
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smulated include duminum, arsenic, copper, chromium, iron, feca coliform, and sediment. This section

describes the configuration process and key components of the modd in greater detail.

To represent watershed loadings and resulting concentrations of metas, fecd coliform, and sediment in
Hurricane Creek, North Fork Hurricane Creek, and Little Hurricane Creek, the watershed was divided into
72 sub watersheds. These subwatersheds are presented in Figure 5, and represent hydrol ogic boundaries.
Thedivisonwasbased on devation data (7.5 minute Digital Elevation Model [DEM] from USGS), stream
connectivity (from EPA’s Reach File, Verson 3 [RF3] stream coverage), and locations of monitoring

gations.

LSPC was cdlibrated for hydrology using 1960s flow data and again using flow data from 1980 (see
Section 4.4.1). The Birmingham Airport weather datawas used during the 1960s time period becausethe
quality of therainfal detaat Birmingham Airport was higher than Tuscd oosaOliver Dam at thistime period.
The Tuscadoosa Oliver Dam gtation was used for the 1980 cdibration due to its closer proximity to the
watershed. These weather data were applied to al subwatersheds in the Hurricane Creek watershed.

6.3 Nonpoint Source Representation

6.3.1 Abandoned Mine Lands (AML)

In order to represent AMLSs as nonpoint sources, the AML sSites were represented as a unique land use
category called abandoned mines. The abandoned minesrepresent either discharge from abandoned deep
mines or seeping and leaching from other abandoned minesites. The discharge from the abandoned mines
are amulated both by surface runoff in response to rainfal and by groundwater flow, both of which are
included in the water quality moded. Abandoned minelocations and respective areas were obtained from
the Alabama Abandoned Mine Land Reclamation Divison. The AML locations were compared to the
location of disturbed mine area provided by ADEM. When AML steswerelocated within the disturbed
mine area, the AML acres were subtracted from the disturbed mine area. When AML Sites were not

located near any disturbed mines aress, the acres were subtracted from the forest land use.

6.3.2 Fecal Coliform Sources
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Thenonpoint feca coliform sourceswithinthe Hurricane Creek watershed are represented differently inthe
model depending on their type and behavior.

Typically, nonpoint sourcesare characterized by buildup and washoff processes. These sources contribute
bacteriato the land surface, where they accumulate and are avail able for runoff during storm events. These
nonpoint sources can be represented in the modd as land-based runoff from the land use categories to
account for their contribution to coliform loading within the watersheds. Fecd coliform accumulation rates
(number per acre per day) can be caculated for each land use based on al sources contributing coliformto
the surface of theland use. For this study, where specific sources were identified as contributing to aland
use, accumulation rates were caculated. For example, grazing livestock and wildlife are specific sources
contributing to land uses within the watershed. Accumulation rates can be derived using the distribution of
animashby land useand using typical fecd coliform production ratesfor different animals. Literature values
for typicd fecd coliform accumulation rates were used for the urban/resdentia land uses. The literature
vaue used for resdentia land usesis 1.43 E+07 counts/ac/day, the average of the default vauesfor low-
and high-dendity resdentia areas (Horner, 1992). The literature value used for urban land usesis the
median default value of 6.19 E+06 counts/ac/day for commercia land (Horner, 1992).

Failing septic systems represent a nonpoint source that can contribute fecd coliform to recaiving
waterbodies through surface or subsurface mafunctions. To providefor amargin of safety accounting for
the uncertainty of the number, location, and behavior (e.g., surface vs. subsurface breakouts; proximity to
gtream) of the failing systems, failing septic systems are represented in the mode as direct sources of feca
coliform to the stream reaches. Feca coliform contributions from failing septic system discharges are

included in the modd with a representative flow and concentration.

The septic system contribution in the model inherently containsamargin of safety based on the assumption
that al thefeca coliform bacteriadischarged from failing septic sysemsreachesthe sream. Inredity, it is
likely that only aportion of the bacteriawill reach the stream after being filtered through the soil or &fter die-
off during transport.
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Cattle depogting manure directly into stream reaches also represent a direct nonpoint source of feca

coliform. The number of cattle producing and depositing fecd coliform in watershed streams at any give
timewas estimated, asdiscussed in Section 3. The cattlewere then simulated inthemode! as direct sources
of fecd coliform loads, with a representative flow rate (cubic feet per second) and load (counts per hour).

6.3.3 Total Suspended Solids (TSS) Sources

Aswithfeca coliform, TSS nonpoint sources aretypicaly characterized by buildup and washoff processes
Based on analysis of the water quality datain Hurricane Creek watershed, possible nonpoint sources of
TSS include abandoned mines, strip mining, barren land, harvested forest, forest, roads, and agriculture.
The contributions of TSSto thewatershed from these sources are discussed in Section 3. Soilsdetachment
by rainfal on the contributing land uses is represented in the sediment module of LSPC. The detached
sediment removed by surface flow and is washed off into the stream reach whereit eventualy settlesor is
resuspended in the water column. Actua TSS loading rates from the various land uses will be determined

during water qudity calibration.

6.4 Point Sources Representation

6.4.1 Permitted Non-mining Point Sources

There are only threenon-mining point source permitsin the Hurricane Creek watershed. The point sources
are permitted to discharge TSS. These point sources are included in the modd with acongtant flow. The
representative congtant flow is the design flow provided in the NPDES permit of each facility. Theseare
minor facilities and most likely do not represent a sgnificant source of turbidity to the watershed.

6.4.2 Permitted Mining Point Sources

To account for the permitted mining point sources in the watershed, the disturbed mine areas provided by
Alabama Surface Mining Commission were overlaid on the MRL C land use coverage and land use aress

covered by disturbed mine were subtracted from the watershed and replaced by the disturbed mine area.
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The disturbed mine area was added to the remaining strip mining land use. The Sze of each mine was
assumed to be equiva ent to the surface disturbed area. Specific disturbed acreagewas not availablefor the
underground mines, therefore an area of 1 acre per mine opening or porta was assumed, based on

information in the Tygart Watershed TMDL, for their initid incluson in LSPC (USEPA, 2000a).

6.5 Stream Representation

Modeling sub watersheds and cdibrating hydrologic and water quality model components required the
routing of flow and pollutants through streams. Each sub watershed was represented with asingle stream.
Stream segments were identified usng EPA's RF3 stream coverage.

In order to route flow and pollutants, development of rating curves was required. Rating curves were
deve oped for each stream using Manning's equation and representative stream data. Required stream data
includes dope, Manning's roughness coefficient, and stream dimensonsincluding mean and channd widths
and depths. Manning's roughness coefficient was assumed to be 0.05 for al streams (representative of

natura streams). Slopeswere cd culated based on digital eevation modd (DEM) data and stream lengths
measured from the RF3 stream coverage. Stream dimensions were estimated using regression curves that

relate upstream drainage areato stream dimensions (Rosgen, 1996).

6.5.1 Pollutant Representation
In addition to flow, seven pollutants were modeled with LSPC:

Totd duminum
Tota arsenic
Totd chromium
Total copper
Iron
Fecdl coliform bacteria
TSS

6.6 Model Calibration

After the model was configured, cdlibration was performed at multiple locations throughout the Hurricane
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Creek watershed. Cdibration refersto the adjustment or fine-tuning of modeling parametersto reproduce
observations. Modd caibration focused on two main areas hydrology and water quaity. Upon

completion of the calibration at sdlected locations, a caibrated dataset containing parameter values for
modeled sources and pollutantswas developed. This dataset was applied to areas where cdlibration data

were not available.

6.6.1 Hydrology Calibration

Hydrology wasthefirst model component calibrated. The hydrology calibration involved acomparison of

modd reaults to in-stream flow observations at sdlected locations and the subsequent adjustment of

hydrologic parameters. Key consderations included the overdl water balance, the high-flow/low-flow
digtribution, storm flows, and seasond variation.  To best represent hydrologic variability throughout the
watershed, two locationswith daily flow monitoring datawere selected for cdibration (SeeFigure6). The
stationswere USGS#02463500 on Hurricane Creek and USGS#02463510 on Hurricane Creek. Recent
time series flow data were not available for hydrology caibration in the Hurricane Creek watershed,

therefore, the model was calibrated for two earlier time periods. Themode was calibrated using flow data
at USGS gage 2463510 for the 10-year period of 1960-1969. Thistime period represents pre-mining
conditions in the watershed, so the mode was calibrated based on the origind land uses (disturbed mining
areawas not included). Miningwasmore prevaent after the 1960s, so after the 10-year 1960s cdibration,
the mining land uses were added to the model and it was re-cdibrated usng USGSflow gage 2463500, a
dtation close to 2463510 that has flow data for the time period of 10/1/80 to 9/30/81. Thisis the most
recent time seriesflow dataavailableinthewatershed. Themodd was cdlibrated for the years 1960- 1969
and 1980 because these were the most recent flow data available and represent a range of hydrologic
conditions. Tempord comparisons and comparisons of high flows and low flows were developed to
support cdibration.  The cdibration involved adjustment of infiltration, subsurface storage,
evapotrangpiration, surface runoff, and interception storage parameters.
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6.6.2 Water Quality Calibration

Following hydrology cdibration, the water quaity congtituents are calibrated. Modeled versus
observed in-stream concentrations will be directly compared during modd cdibration. The water
quality cdibration congsts of executing the watershed modedl, comparing water quality time series
output to available water quaity observation data, and adjusting water quaity parameterswithina

reasonable range.

7 Total Maximum Daily Load (TMDL) Development

Process

The TMDL isthe total amount of a pollutant that can be assmilated by the receiving waterbody
without exceeding the applicable water quality standard, in this case, Alabama’s numeric water
qudity standards for aquatic life.

7.1 Critical Condition Determination

The 1980 through 1998 flow period was used to evauate the instream metdls, fecal coliform and
sediment conditions. The average annual flow period of 1992 to 1998 was selected as a period
that represents the critica conditions for determining the daily maximum alowable pollutant load
and concentrations. Thisperiod represented alow, average and high flow period and, based onthe
1980 to 1998 flow period, had the highest instream concentrations. The daily maximum load or

concentration can be viewed as being the “ acute” concentration the stream can handle.

7.2 Seasonal Variation

Metals concentrations, feca coliform and sediment are mostly a wet weather problem and their
concentrations and loadings are expected to fluctuate based on the amount and distribution of
ranfal. Toadequatdy addressthewet wegther related problem, along term smulation coveringa
variety of hydrologic and rainfal conditions must be evduated. The flow years of 1980 through
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1998 were smulated and acritical period of 1992 through 1998 was sel ected to be the basis of the
TMDL.

7.3 Margin of Safety

A Margin of Safety (MOS) is arequired component of aTMDL that accountsfor the uncertainty
about the relationship between the pollutant loads and the qudity of the receiving waterbody. An
implicit MOSwas included in TMDL development through 1) application of adynamic modd for
smulaing daly loading over a wide range of hydrologic and environmenta conditions and the
sdection of acritical flow period that representslow, medium and high flow conditions; 2) through
the use of consarvative assumptions in model cdibration and scenario development, such as
assuming alow hardnessva ue, conservativeingream decay rates and land loading rates; and 3) the
modeling of total metal concentrations instead of the dissolved or other forms.

7.4 TMDL Development Allocation Analysis

A TMDL isthe totd amount of a pollutant that can be assmilated by the receiving water while ill
achieving water quaity standards. TMDL scan be expressed interms of mass per timeor by other
appropriate measures. TMDLs are comprised of the sum of individua wasteload dlocations
(WLAS) for point sources, load dlocations (LAS) for nonpoint sources, and natura background
levels. Inaddition, the TMDL mugt indudeamargin of sefety (MQOS), ether implicitly or explicitly,
that accounts for the uncertainty in the relationship between pollutant loads and the qudity of the
receiving water body. Conceptudly, this definition is denoted by the equation:

TMDL =WLAs+ LAs + MOS (implicit)
In order to develop TMDL s for each of the waterbodies, the following approach was taken:

Define TMDL endpoaints,

Smulate basdine conditions,

Assess source loading dternatives, and
Determine the TMDL and source alocations
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7.4.1 TMDL Endpoints

TMDL endpoints represent thein-stream water quality targetsused in quantifying TMDLsand ther
individual components. Different TMDL endpoints are necessary for each pollutant. The daily
“acute’ value was selected asthe TMDL target.

Aluminum

The TMDL endpoint for duminum was selected as a 1 day maximum of 750 ug/L based on the
750 ug/L acute criterion for aguatic life.

Arsenic

The TMDL endpoint for arsenic was selected asa 1 day maximum of 360 ug/L based on the acute

criterion for aguatic life.
Total Chromium

The TMDL endpoint for chromium was sdlected asa 1 day maximum of 984 ug/L based on the
acute criterion for aguatic life, assuming a 50 mg/l hardness.

Copper

The TMDL endpoint for copper was selected as an 1 day maximum of 9.2 ug/L based on the

acute criterion for aquetic life, assuming a 50 mg/l hardness.
lron
The TMDL endpoint for iron was sdlected as 1 mg/L based on the EPA criterion.
Fecal Coliform

The TMDL endpoint for feca coliform was sdected as 200 counts per 100 ml for 30 day

geometric mean based on the recreationd use criterion.
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Turbidity

The TMDL endpoint for turbidity was selected as 50 NTUs over background as determined by
unimpacted watershed modding results. The modeling used TSS (total suspended solids) as an
indicator for turbidity. A reationship of:

Turbidity (NTU) = 1.8* TSS(mg/l) + 11

was established based on 1996 site specific datacollected by Alabama (See Appendix D). For an
increase of 50 turbidity NTUs, an equivadent increaseof TSSis21.5mg/l. Thiswill beappliedona
daily basis.

7.4.2 Basdline Conditions

The cdlibrated modd provided the basisfor performing thedlocation andysis. Thefirst sepinthis
andydsinvolved smulation of basdine conditions. Basdline conditions represent existing nonpoint
sourceloading conditions and permitted point source discharge conditions. Thebasdine conditions

dlow for an evaudion of in-stream water quality under the “worst currently alowable’ scenario.

The modd was run for basdine critica conditions for the period January 1, 1980 through
December 31, 1998. Predicted in-stream concentrations of listed pollutants for the impaired
waterbodieswere compared directly to the TMDL endpoints. Thiscomparison alowed evaluation
of the expected magnitude and frequency of exceedence under a range of hydrologic and
environmenta conditions, including dry periods, wet periods, and average periods.

7.4.3 Source Loading Alternatives

Simulation of basdline conditions provided the bass for evaluating each stream’s response to
variationsin source contributions under virtualy dl conditions. Thissenstivity andyssgaveingght
into the dominant sources and how potential decreases in loads would affect in-stream metals
concentrations. For example, |oading contributionsfrom abandoned mines, permitted facilities, and

other nonpoint sources were individudly adjusted and in-stream concentrations were observed.
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Multiple scenarios were run for the impaired waterbodies. Successful scenarios were those that
achieved the TMDL endpoints under dl conditionsfor thelisted pollutants (through comparison of
modd resultsfor the 1992 to 1998 modding period). In generd, loads contributed by abandoned
mines and revoked mineswere reduced first, because they generally had the grestest impact onin-
stream concentrations. |f additiona load reductions were required to meet the TMDL endpoints,

then reductions were made in point source (permitted) contributions.

744 TMDLsand Source Allocations

A top-down methodology was followed to develop the TMDLs and dlocate |oads to sources.
Impaired headwaters werefirst anayzed because their impact frequently had a profound effect on
down-stream water quality. Loading contributionswere reduced from applicable sourcesfor these
waterbodies and TMDL s were developed. Mode results from the selected successful scenarios
were then routed through down-stream waterbodies. Therefore, when TMDL s were developed
for down-stream impaired waterbodies, up-stream contributions were representing conditions
meeting water qudlity criteria. Using this method, contributions from al sources were weighted
equitably. In some Stuations, reductions in sources impacting unimpaired headwaters were
required in order to meet downstream water quality criteria. In other situations, reductions in
sources impacting impaired headwaters ultimately led to improvements far down-stream. This
effectualy decreased required loading reductions from many potential down-stream sources.

7.5 Wasteload Allocations (WLAS)

Permitted facilities that exigt in the watershed include three minor dischargers of TSS and fecal

coliform and the two active mine dischargers with a permitted iron limit of 3 mg/l. Thesefadilities
ared| located in the North Fork Hurricane Creek Watershed. Thiswatershed isincluded on the
State’ s 303(d) list as impaired for duminum. Sincethesefacilitiesare permitted for fecad coliform,
TSSor iron, and not for auminum, they are not considered to be causing nor contributing to the
North Fork Hurricane Creek watershed's duminum impairment. Because there are no fadilities

permitted for the condtituents of concern in the impaired segments in the Hurricane Creek
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watershed, the WLASs for the watershed are presumed to be zero.

Loading revoked permitted facilities was assumed to be a nonpoint source contribution based on
the absence of a permittee.

7.6 Load Allocations (LAS)

Load dlocations (LAS) were made for the dominant source categories, as follows:

Abandoned mine lands (including abandoned mines (deep), high walls, and disturbed
areas), strip mines (areas represented in the land use coverage, but not accounted for by
permits or AMLYS)

Other nonpoint sources (urban, agricultural, and forested land contributions)
Revoked permits - (loading from revoked permitted facilities)

8 TMDLs

8.1 North Fork Hurricane Creek

North Fork Hurricane Creek islisted asimpaired by duminum. Thebiologica data confirmsthat
the North Fork is severdly impaired for biology, but the habitat is good. This confirms that an
indream pollutant other than sediment is causng the problem. Based on the chemica data,
duminum isthe likely the cause of impairment.

The following table provides the TMDL and percent reduction in duminum |oads needed to meset
the 750 ug/l duminum target. The loadings are given for the whole North Fork Hurricane Creek
watershed. Appendix C liststhe breakdown by subwatershedsin the North Fork Hurricane Creek
Watershed.

8.1.1 Aluminum TMDL

Table9: North Fork Hurricane Creek Aluminum Basdlineand TMDL

North Fork Hurricane Creek Water shed Aluminum
(pounds/year)
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Badine 76,140
TMDL 19,000
Percent Reduction 75%

The mgor sources of duminum load are the strip mines and aandoned mine drainage in the
watershed. To meet the TMDL vaue, areduction of over 90% of the auminum load coming from
these sources must be achieved. Also since duminum is present in the sediment coming from the
watershed, another way to reduce the aluminum load is to reduce or & least maintain the current
sediment loading to the streams.  Since there are no permitted discharges of duminum in the
watershed, no WLA is established.

8.2 Little Hurricane Creek

Little Hurricane Creek is listed as impaired by duminum, arsenic, copper, chromium, iron and
pathogens. After further review of the data and modding results, it was evident the impairment
listings for chromium and arsenic were incorrect. The Creek is meeting the Stat€' s water quaity
gtandards for these two pollutants and no reductions are needed. Also, after reviewing the
biological and habitat data, it was determined that the streamisnot biologicaly impaired. Basedon
thisanalyss, TMDLs, therefore, not needed for chromium and arsenic for Little Hurricane Creek.

The following table provides the basdine loads, the TMDL and percent reduction in auminum,
copper, iron and pathogens|oads needed to meet the TMDL targets. Since no further reductionin
loads are needed for chromium and arsenic, the basdine loadings are provided for chromium and
arsenic only. The loadings are given for the Little Hurricane Creek watershed. Appendix C ligs
the breakdown by subwatersheds in the Little Hurricane Creek Watershed.

Table10: LittleHurricane Creek Basdineand TMDL Loads

Little Aluminum Arsenic Copper Total Iron Fecal
Hurricane| (poundslyr.) | (pounds/yr.) | (poundsiyr.) | Chromium |(pounds| Coliform
Creek (poundsfyr.)| yr.) L oad
Water shed (counts/100

ml *flow)
Basdine 24,990 141 154 153 2120 | 8,960,000
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TMDL 10,000 NA 62 NA 1480 1,800,000
Percent 60 -- 60 -- 30 80
Reduction

The mgor source of duminum, copper and iron isrelated to sediment runoff from disturbed areas
and one mgor abandoned mine arealocated in thelower Little Hurricane Watershed. To meet the
required reductions, runoff from the AML and sediment eroson will need to be controlled. One
mechanigmisto includelimitsand stringent BM P requirementsin the generd sormweter permitsfor

the area.

Fecd coliform reductions are needed mostly from agriculture lands and leaky septic tanks.

8.3 Hurricane Creek

Hurricane Creek is listed as impaired by duminum, iron, pathogens and turbidity. The biologica
data confirms that Hurricane Creek is impaired for biology and in some aress the habitat is
degraded. Based onthe chemicd data, duminum and iron arethelikdy pollutants causing instream
toxicity problems. Turbidity due to excess sediment is causing the habitat problems. Habitat
evauations indicated degradation in the lower Hurricane Creek Watershed (See Appendix B).
Again some of the turbidity problem may be due to TDS related to the high metal's concentration.
As the metas concentrations are reduced, the turbidity related to the metds, should dso be
reduced.

Thefollowing table providesthe TMDL for duminum, iron, pathogens and turbidity loads needed
to meet the TMDL targets. The loadingsaregiven for the Hurricane Creek watershed. Appendix
C lists the breakdown by subwatersheds in the Hurricane Creek Watershed.

Table1l1: HurricaneCreek Basdineand TMDL Loads

Little Aluminum TSS lron Fecal Coliform
Hurricane | (poundsfyr.) | (poundsiyr.) | (poundsfyr.) Load

Creek (countg/100 ml *
Water shed flow)

Badine 319,362 9,550 240,000 1,030,000,000
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TMDL 9,000 6,880 204,000
300,000,000
Percent 60 30 15 70
Reduction

The mgjor source of duminum and iron (and partia cause of turbidity) are the strip mines and
abandoned minedrainageinthewatershed. To meet the TMDL vaue, areduction of over 50% of
the duminum and 20% iron load coming from these sources must be achieved. Also since
auminum and iron are present in the sediment coming from the watershed another way to reduce

the duminum loads is to reduce or at least maintain the current sediment loading to the streams.

Fecd coliform reductions are needed mostly from agriculture lands and septic tanks.
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10 Appendix A: Hurricane Creek Watershed Modeling
Report

Available in a separate document entitled the Hurricane Creek TMDL A ppendices Report.

11 Appendix B: Biological Study

Available in a separate document entitled the Hurricane Creek TMDL A ppendices Report.

12 Appendix C: Subwatershed Loadings

Available in a separate document entitled the Hurricane Creek TMDL A ppendices Report.

13 Appendix D: Data Compilation

Available in a separate document entitled the Hurricane Creek TMDL A ppendices Report.
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